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ABSTRACT 

Background: The medial collateral ligament is the most frequently injured ligament of the knee, but it 

infrequently requires surgical treatment. In cases of multiple ligament injury or severe medial collateral 

ligament lesion, non-operative treatment of the medial collateral ligament lesion may lead to chronic valgus 

instability or rotatory instability. 

Objective: To study a new technique of medial collateral ligament and posterior oblique ligament 

reconstruction in patients with medial knee instability. 

Patients and Methods: This was a prospective descriptive clinical study contained twenty patients aged 19 – 

35 years old with medial knee instability and followed up at the orthopedic department, AL-Azhar university 

hospital over the period from January 2019 to November 2019. 

Results: Before surgery, the Lysholm knee score was poor in all patients (100%). After surgery, the Lysholm 

knee score was excellent in 5 patients (25%) ,good in 12 patients (60 %), and 3 patients (15%) was classified 

as fair, while no one was poor. 

     According to sressvulgus test, there was a significant postoperative reduction in degree of gapping after 

reconstruction in both extension and in 30° flexion positions. 

Conclusion: Acceptable clinical results with the combined medial collateral ligament and posterior oblique 

ligament reconstruction technique were achieved in patients suffering from chronic valgus instability. 

Keywords: Medial collateral ligament injury, Posteromedial corner, Posterior oblique ligament. 

 

INTRODUCTION 

     The Superficial collateral ligament 

(sMCL) is the most frequently injured 

ligament of the knee and most of its 

injuries are treated non-operatively. 

Recommendations for treatment differ 

when non-operative treatment fails or 

when surgical treatment is acutely 

required (Coobs et al., 2010). The 

diagnosis and treatment of medial-sided 

knee injuries has evolved from an 

aggressive surgical approach for most 

injuries to a no operative phase to the 

present trend of non-operative and 

operative management that is tailored to 

the specific nature and setting of the 

injury. The challenge of treating these 

injuries has been in defining the location 

and extent of the injury before deciding 

how to best manage it in a particular 
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clinical setting. Accurate characterization 

of each component of the injury helps to 

define appropriate treatment guidelines 

(Dong et al., 2015). 

     Anatomically imprecise graft 

placement and suboptimal reconstruction, 

graft fixation methods can lead to over 

constraint, residual instability, or graft 

loosening. Studies have attempted to 

optimize the surgical technique for the 

medial knee structures by providing 

thorough descriptions of the quantitative 

anatomic and biomechanical features. 

These findings stress on the importance of 

an anatomic restoration so that the native 

relationships within the knee can be fully 

reestablished (Laprade et al., 2012) and 

(Dong et al., 2015). 

     This study aimed at assessing a new 

technique of medial collateral ligament 

and posterior oblique ligament 

reconstruction in patients with medial 

Knee instability. 

PATIENTS AND METHODS 

     This current study was a case series 

study done between January 2019 and 

November 2019 at the orthopedic 

department, AL-Azhar university hospital 

on twenty patients with age ≥35 males and 

females with medial Knee instability who 

were treated with reconstruction of the 

sMCL and posterior oblique ligament. 

     Patients were evaluated before 

operations regarding to history taking, 

clinical assessment, lab investigations and 

knee radiographies included stress valgus 

plain X-ray , MRI , and Rating scales 

including Lysholm knee score and 

international Knee Documentation 

Committee score (IKDC).Patients with 

misalignment, that needed corrective 

osteotomy, were not included in this 

study. All patients were assented about the 

surgery, possible complications, risks and 

follow up plan. 

     A hinged knee brace was applied for 6 

weeks after operations. All patients were 

evaluated after surgery every two weeks 

up to the second postoperative month, 

monthly up to 6 months. Postoperative 

evaluation included examination for 

tenderness, irritation, and presence of 

abnormal sensation of the skin 

surrounding it. Stress valgus X-rays was 

done in full extension, and 30° flexion 

after 6 months, and the difference with the 

contralateral normal limb was 

documented. After clinical and 

radiographic evaluation, the postoperative 

rating scales were calculated. The 

Lysholm knee score was used for 

subjective evaluation, the IKDC scoring 

system (knee examination form) was used 

for objective evaluation. 

Statistical Methods: The analysis was 

done using SPSS v22.0 IBM statistical 

package for the social sciences & 

Microsoft Office 2016. The significance 

level was set at p<0.05 & marked with S, 

while highly statistical significance was 

set at p<0.01 & marked with HS. The 

statistical insignificance was set at p>0.05 

& marked by NS. The categorical data 

were subjected to descriptive analysis 

using frequency and mean percentage and 

compared by chi-square test while for 

quantitative data, mean ± SD and range 

were compared by Wilcoxon Signed-Rank 

test. 
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RESULTS 

 

     This present study was a prospective 

descriptive study conducted on twenty 

patients with medial Knee instability 

managed by reconstruction of the sMCL 

and posterior oblique ligament. The 

studied cases were 15 males and 5 

females. Their ages ranged from 19 to 35 

with an average age of 23.62 ±3.67 years 

old (Table 1). 

 

Table (1): Age and sex distribution of the studied cases (N= 20) 

Cases 

Parameters 
N % 

Sex   

Males 15 75 

Females 5 25 

Age (years)   

Mean ±SD 23.62 ±3.67  

Range (Minimum– Maximum) (19 – 35)  

 

     Nearly, two-thirds (60%) of the studied 

cases had injury in the Rt. Side, while 

40% had injury in the Lt. Side. Causes of 

injury were sport in 60% of cases, and in 

40% were other causes not related to sport 

injuries. Majority of the studied cases 

(75%) had no associated injuries, three 

cases had MCL/ACL injuries, and only 

two cases had medial meniscus injury. 

Regarding duration before operation, it 

ranged from 1 to 8 months with an 

average duration of 4.65 ±2.18 months 

(Table 2). 

 

Table (2): Pre-operative Clinical Assessment of the studied cases (N=20) 

Cases 

Parameters 
N % 

Affected Side   

Rt. side 12 60 

Lt. side 8 40 

Cause of Injury 

Sport 12 60 

Non-Sport 8 40 

Associated Injuries   

No 15 75 

MCL/ACL 3 15 

Medial Meniscus 2 10 

Duration before Operation,(Months)   

Mean ±SD 4.65 ±2.18  

Range (Minimum– Maximum) (1 – 8)  

 

     All studied patients were scored for 

Lysholm score subjective parameters 

before and after surgery. There were 

statistically significant differences in all 

scores when compared to pre-operative 

values p<0.05 (Table 3). 
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Table (3): Analysis of patient’s complaint according to Lysholm score evaluation 

before and after operation  (N= 20) 

Mean±SD 

Parameters 
Pre-Operative Post-Operative p-value 

Limp  1.95 ±1.4 4.70 ±0.7 0.001 

Support  1.10 ±1.0 4.10 ±1.4 0.001 

Locking  7.30 ±3.2 13.30 ±2.8 0.001 

Instability  3.10 ±2.6 8.80 ±1.9 0.001 

Pain  14.00 ±4.2 24.00 ±2.1 0.001 

Swelling  6.75 ±4.4 22.00 ±4.1 0.001 

Stair climbing  4.10 ±2.2 8.80 ±1.9 0.001 

Squatting  1.70 ±0.9 4.80 ±0.4 0.001 

TOTAL Score 40.00 ±9.6 90.50 ±7.3 0.001 
Wilcoxon Signed-Rank Test 

 

     Before surgery, there were 7 patients 

(35.0%) had severe and constant limp, 

while 13 (15.0%) had slight or periodical 

limp. After surgery, there were 3 patients 

(15.0%) had periodical limp, 17 patients 

(85.0%) had no limp and no patient had 

constant limp (Table 4). 

 

Table (4): Limp Factors pre and post-operative among studied patients. 

Time 

Factors 
Pre-Operative Post-Operative p-

value 
Score N % N % 

None (5) 0 0.00 17 85.0 

0.001 Slight or periodic (3) 13 15.0 3 15.0 

Severe and constant (0) 7 35.0 0 0.00 
Chi-Square Test. 

 

     Before surgery, 9 patients (45.0%) had 

impossible weight-bearing, and used an 

ambulation support, and 11 patients (55.0 

%) were walking with stick or crutch 

support, and no patients were walking 

freely. After surgery, there were 14 

patients (70%) walking freely, and 6 

patients (30.0%) were walking with stick 

or crutch support, while no patients had 

impossible weight-bearing (Table 5). 
 

Table (5): SupportFactors pre and post-operative among studied patients 

Time 

Factors 
Pre-Operative Post-Operative 

p-value 

Score N % N % 

None (5) 0 0.00 14 70.0 

0.001 Stick or crutch (2) 11 55.0 6 30.0 

Weight-bearing impossible (0) 9 45.0 0 0.00 
Chi-Square Test. 

 

     Before surgery, 11 patients (55%) had 

catching sensation but no locking, 7 

patients (35%) had occasional locking, 2 

patients (10%) had frequently locking, 

while no patient was locked on 

examination. After surgery, there were 14 

patients (70%) had neither locking nor 

catching sensation, 5 patients (25%) had 

catching sensation, but no locking (Table 

6). 
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Table (6): LockingFactors pre and post-operative among studied patients 

Time 

Factors 

Pre-

Operative 

Post-

Operative p-value 

Score N % N % 

No locking/catching sensations (15) 0 0.00 14 70.0 

0.001 

Catching sensation but no locking (10) 11 55.0 5 25.0 

Locking: occasionally (6) 7 35.0 1 5.00 

Locking: frequently (2) 2 10.0 0 0.00 

Locked joint on examination (0) 0 0.00 0 0.00 
Chi-Square Test. 

 

     Before surgery, giving way had 

occurred occasionally in daily activities in 

9 patients (45%), and frequently in severe 

exertion in 6 patients (30%) while rarely 

during athletics or other severe exertion in 

5 patients (25%). After surgery, 16 

patients (80%) had never got giving way 

of the knee, 4 patients (20%) got giving 

way rarely in severe exertion (Table 7). 

 

Table (7): InstabilityFactors pre and post-operative among studied patients 

Time 

Parameter 

Pre-Operative Post-Operative 
p-value 

N % N % 

Never giving-way (25) 0 0.00 16 80.0 

0.001* 

Rarely during athletics or other 

severe exertion (20) 
5 25.0 4 20.0 

Frequently during athletics or other 

severe exertion (or incapable of 

participation) (15) 

6 30.0 0 0.00 

Occasionally in daily activities (10) 9 45.0 0 0.00 

Often in daily activities (5) 0 0.00 0 0.00 

Every step (0) 0 0.00 0 0.00 

 

     Before surgery, 4 patients (20%) had 

constant pain, marked pain after 2 Km 

were in 6 patients (30%), and marked pain 

on walking more than 2 Km in 9 patients 

(45%), and only 1 patient (5%) pain 

during severe exertion. After surgery, 12 

patients (60%) had no pain, 4 patients 

(20%) had slight pain during severe 

exertion and 4 patients (20%) had marked 

pain during severe exertion and no patient 

had constant pain (Table 8). 

 

Table (8): PainFactor pre and post-operative among studied patients 

Time 

Parameters 

Pre-Operative Post-Operative 
p-value 

N % N % 

None (25) 0 0.00 12 60.0 

0.001 

Inconstant and slight during severe 

exertion (20) 
0 0.00 4 20.0 

Marked during severe exertion (15) 1 5.00 4 20.0 

Marked on or after walking >2 km (10) 9 45.0 0 0.00 

Marked on or after walking <2 km (5) 6 30.0 0 0.00 

Constant (0) 4 20.0 0 0.00 
Chi-Square Test. 
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     Before surgery, 1 (5%) had constant 

swelling, 8 patients (40%) had swelling 

with ordinary exertion and 11 patients 

(55%) had swelling with severe 

exertion.After surgery, 14 (70%) patients 

had no swelling while only 6 patients 

(30%) had swelling only with severe 

exertion (Table 9). 

 

Table (9): Swelling Factor pre and post-operative among studied patients 

Time 

Parameters 
Pre-Operative Post-Operative 

p-value 

Score N % N % 

None (10) 0 0.00 14 70.0 

0.001 
On severe exertion (6) 11 55.0 6 30.0 

On ordinary exertion (2) 8 40.0 0 0.00 

Constant (0) 1 5.0 0 0.00 
Chi-Square Test. 

 

     Before surgery, stair climbing was 

impossible among 5 cases (25%), one step 

at a time in 8 patients (40%) and slightly 

impaired in 7 patients (35%). After 

surgery, there were no problem in 14 

patients (70%); stair climbing was slightly 

impaired in 6 patients (30%) (Table 10). 

 

Table (10): Stair-climbingFactors pre and post-operative among studied patients 

Time 

Parameters 
Pre-Operative Post-Operative 

p-value 

Score N % N % 

No problems (10) 0 0.00 14 70.0 

0.001* 
Slightly impaired (6) 7 35.0 6 30.0 

One step at a time (2) 8 40.0 0 0.00 

Impossible (0) 5 25.0 0 0.00 
Chi-Square Test. 

 

     Before surgery, squatting was 

impossible in 4 cases (20%), not beyond 

90 degree in 15 patients (75%) and there 

were slight impairment in 1 patient (5%). 

After surgery, there were no problem in 

16 patients (80%), slightly impaired in 4 

patients (20%) (Table 11). 

 

Table (11): SquattingFactors pre and post-operative among studied patients 

Time 

Parameters 

Pre-Operative Post-Operative 
p-value 

N % N % 

No problems (5) 0 0.00 16 80.0 

0.001 
Slightly impaired (4) 1 5.00 4 20.0 

Not beyond 90 degrees (2) 15 75.0 0 0.00 

Impossible (0) 4 20.0 0 0.00 
Chi-Square Test. 

 

     Before surgery, the Lysholm knee 

score was poor in all patients (100%).  

After surgery, the Lysholm knee score 

was excellent in 5 patients (25%) and 

good in 12 patients (60 %) and 3 patients 

(15%) was classified as fair while no one 

was poor (Table 12). 
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Table (12): Total Lysholm knee Evaluation pre and post-operative among studied 

patients 

Time 

Parameters 

Pre-Operative Post-Operative 
p-value 

N % N % 

Excellent  0 0.00 5 25.0 

0.001 
Good 0 0.00 12 60.0 

Fair 0 0.00 3 15.0 

Poor 20 100.0 0 0.00 
Chi-Square Test. 

 

     According to International Knee 

Documentation Committee score (IKDC), 

before surgery, no effusion was detected 

in 5 patients (25%), mild effusion in 10 

patients (50%), and moderate effusion in 5 

patients (25%). After surgery, no effusion 

was noted in 15 patients (75%); while 

mild effusion was noted in 5 patients 

(25%) (Table 13). 

 

Table (13): Grades of knee effusion pre and post operatively 

Time 

Grades 

Pre-Operative Post-Operative p-

value N % N % 

Normal (A) 5 25.0 15 75.0 

0.003 Near normal (B) 10 50.0 5 25.0 

Abnormal (C) 5 25.0 0 0.00 
Chi-Square Test. 

 

     Regarding lack of extension passive 

motion, before surgery, 15 patients (75%) 

were graded as normal, 5 patients (25%) 

were graded as nearly normal. After 

surgery, 17 patients (85%) were graded as 

normal, 3 patients (15%) were graded as 

nearly normal with no statistically 

significant difference between before and 

after surgery evaluation .  Regarding lack 

of flexion passive motion, before surgery, 

4 patients (20%) were graded as normal, 

13 patients (65%) were graded nearly 

normal and 3 patients (15%) were graded 

abnormal.  After surgery, 15 patients 

(75%) were graded as normal and 5 

patients were graded as nearly normal 

(25%) (Table 14). 

 

Table (14): Lack of extension and flexion pre and post operatively (N= 20) 

Time 

Parameters 

Pre-Operative Post-Operative p-

value N % N % 

Lack of extension 

Normal (A) 15 75.0 17 85.0 

0.347 
Near normal (B) 5 25.0 3 15.0 

Abnormal (C) 0 0.00 0 0.00 

Severe abnormal (D) 0 0.00 0 0.00 

Lack of flexion 

Normal (A) 4 20.0 15 75.0 

0.002 
Near normal (B) 13 65.0 5 25.0 

Abnormal (C) 3 15.0 0 0.00 

Severe abnormal (D) 0 0.00 0 0.00 
by Chi-Square Test. 
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     Regarding to Lachman test  before 

surgery 16 patients (80%) were graded as 

abnormal and 4 (20%) were severely 

abnormal. After surgery; 11 patients 

(55%) were graded as normal, 8 patients 

(40%) were graded nearly normal, and 1 

patient (5%) were graded abnormal  

     Regarding to valgus test, Before 

surgery; 4 patients (20%) were graded 

near normal, 14 patients (70%) were 

graded abnormal, and 2 patients (10%) 

was graded severely abnormal. After 

surgery, 13 patients (65%) were graded as 

normal and 7 patients (35%) were graded 

as nearly normal (Table 15). 

 

Table (15): Ligament examination in the studied patients pre and post-operatively 

(N= 20) 

Time 

Tests 

Pre-Operative Post-Operative p-

value N % N % 

Lachman test 

Normal (A) 0 0.00 11 55.0 

0.001 
Near normal (B) 0 0.00 8 40.0 

Abnormal (C) 16 80.0 1 5.0 

Severe abnormal (D) 4 20.0 0 0.00 

Valgus test 

Normal (A) 0 0.00 13 65.0 

0.001 
Near normal (B) 4 20.0 7 35.0 

Abnormal (C) 14 70.0 0 0.00 

Severe abnormal (D) 2 10.0 0 0.00 
Chi-Square Test. 

 

     Stress valgus x-ray was performed to 

assess the difference between degree of 

gapping of medial compartment in mm in 

relation to normal side pre and 

postoperatively. There was a highly 

significant postoperative reduction in 

degree of gapping after reconstruction in 

both extension and in 30° flexion 

positions (p <0.001, <0.001 respectively) 

(Table 16). 

 

Table (16): Pre-operative and post-operative Stress valgus x-ray of group among 

studied patients (N=20) 

Mean ±SD 

Parameters 
Pre-Operative Post-Operative p-value 

Stress valgus x-ray difference 

In extension  6.40 ±1.6 1.75 ±0.4 0.001 

In flexion 7.30 ±1.5 1.85 ±0.4 0.001 
Wilcoxon Signed-Rank Test. 

 

DISCUSSION 

     The medial collateral ligament is the 

most commonly damaged ligamentous 

structures of the knee joints (Wijdicks. et 

al., 2015). Chung et al (2013) reported 

that most of medial injuries requiring 

operation had an associated injury to the 

posterior oblique ligament, which was 

overlooked. 

     Injuries to the medial side of the knee 

have traditionally been treated 

conservatively with bracing and early 

motion, achieving satisfactory results in 

most patients (Tandogan et al., 2016), 
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Several forms of surgical treatment have 

been described for chronic medial 

instability of the knee, including proximal 

advancement or reconstruction of the 

medial collateral ligament (Kim et al., 

2019). 

     The posterior oblique ligament has a 

key role in the medial stability of the 

knee, and it has been reported that 

treatment of medial compartment 

ligaments without repair of the posterior 

oblique ligament often fails to achieve 

static stability (Haimes et al., 2013). 

     Non-anatomical reconstruction of the 

medial collateral ligament has been 

carried out using the medial head of 

gastrocnemius or pesanserinus. Bosworth 

described anterior translation of the 

semitendinosus tendon and its 

implantation on the medial femoral 

condyle, which resulted in slight laxity 

during flexion in half of the cases. 

     Subsequently, these non-anatomical 

reconstructions proved to be 

unsatisfactory (Pouderoux et al., 2020) 

(Mouarbeset al., 2019) so in our method, 

anatomical reconstruction was considered 

to avoid post-operative laxity. 

     Laprade et al., described anatomical 

reconstruction of both superficial medial 

collateral ligament and posterior oblique 

ligament using 2 separate grafts which 

were fixed in the native origins and 

insertions of the superficial medial 

collateral ligament and posterior oblique 

ligament after exposing them. Although it 

is anatomical method, but it requires 

massive dissection which increases the 

morbidity of the patients, the follow up 

period was short and the presence of 4 

tunnels with 4 tools of fixation is too 

much with the risk of overriding of the 

tunnels (Laprade et al., 2012). 

     Our technique described is inspired by 

anatomy but driven by isometry. The aim 

is to correct the valgus laxity without 

altering flexion-extension or rotation, 

which is more significant in flexion than 

extension. (Imbert et al., 2017) This 

percutaneous reconstruction procedure is 

easy to carry out and minimally invasive 

since the subcutaneous layers are not 

dissected. 

     Regarding to the surgical technique in 

this study, the use of distally based 

hamstring tendon put away the need of 

fixation at the tibia. The use of image 

intensifier during making the tunnel of the 

posterior oblique ligament provides more 

accurate tunnel positioning. The 

minimally invasive way of reconstruction 

decreases the morbidity of the patient 

especially that it is usually associated with 

other ligaments injuries (Selim et al 2019). 

     Our study is limited by number of 

factors. First, the average follow up is 

short and further long-term follow up is 

necessary to ensure instability does not 

recur over time. Second, the majority of 

the surgical procedures are not for isolated 

medial knee reconstructions. Finally, this 

procedure could only be performed on a 

knee with an intact tibial attachment of the 

semitendinosus. 

CONCLUSION 

     All patients with symptomatic IKDC 

grade 3 or 4 valgus laxity had the full 

reconstruction that involved both the 

medial collateral ligament structure and 

the posterior oblique ligament. 
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 إعادة بناء التشريحي للرباط الداخلي األنسي في حاالت عدم

 ثبات الجهة الداخلية للركبة
 محمود صديق حسن ,محمد عبد الرحمن النحاس ,أسامة صفوت زيدان

 جامعة األزهر ،كلية الطب بنين ،قسم جراحة العظام

  Osamasafwat89@gmail.com البريد اإللكتروني: ،71770400010 الموبايل:

, أكثااااار اابراااااة الركباااااة عر اااااة ل  اااااابة الربااااااط الاااااداخلي األنساااااي للركباااااة خلفيةةةةةة البحةةةةة :

لكاااااااال فاااااااي حااااااااالت اال اااااااابة االت ال تحتااااااااد الاااااااي تااااااادخ   راحاااااااي   إال أن معظااااااا  الحااااااا

حااااااالت اال اااااابة البتعاااااددة للابراااااة عااااادم التااااادخ  الجراحاااااي يااااا د  إلاااااي عااااادم  الشاااااديدة أ 

 .ثبات للجهة الداخلية للركبة

معرفااااااة   إعااااااادة بناااااااء الرباااااااط الااااااداخلي األنسااااااي   ال ل ااااااي البا اااااا , الهةةةةةةدل مةةةةةةن البحةةةةةة :

 .د اهبا في حاالت عدم ثبات الجهة الداخلية   معرفة نتا ج هذه الرريقة

  البحاااااق فاااااي  سااااا  العظاااااام ببستشااااا   األ هااااار الجاااااامعي تااااا  عبااااا المرضةةةةةق ولةةةةةر  البحةةةةة :

 مااااااال علااااااي عشااااااريال 9102الااااااي  ااااااهر ناااااا فببر  9102فااااااي الباااااادة مااااااا باااااايال  ااااااهر يناااااااير 

 ال ل اااااي البا ااااا  األنساااااي  الربااااااط الاااااداخلي الربااااااط بنااااااء إلعاااااادة خضاااااع ا الاااااذيال البر ااااا 

 الداخليااااااة الجهااااااة الثبااااااات عاااااادم حاااااااالت لعاااااا د  تريااااااة النصاااااا  العضاااااالة  تاااااار باساااااات دام

  ااااا  النا اااااج ن هيكلياااااا,البرهاااااي  يااااااا  بياااااف البر ااااا   فقاااااا للبعاااااايير  تااااا  إخت ركباااااة,لل

, ء ماااااال إ اااااابة بةابراااااة عديااااادة بالركباااااةتكااااا ن إ اااااابة الربااااااط الاااااداخلي مع  لاااااة أ  كجااااا 

أال ي  اااااد تقااااا م يحتااااااد لعبلياااااات تصاااااحيحية   أن تكااااا ن أ تااااااا الباااااةب  ال ل ياااااة للركباااااة 

  سليبة في الررفيال

ي أخاااااذ هااااا ااااا   بااااا    بعاااااد العبلياااااة باالسااااات دام بالع امااااا  التالياااااة    تااااا  تقياااااي  البر         

, تحليااااااا   اااااااك   البر ااااااا    ال حااااااا  االكلينيكاااااااي   ال حااااااا  التااااااااايي البر اااااااي بد اااااااة

باآل ااااااعة السااااااينية   ا ااااااعة الاااااارنيال البيناطيسااااااي   التقيااااااي  االكلينيكااااااي  باااااا  العبليااااااة  فقااااااا 

 .لية للركبةلبقيام ليشل م   مقيام الجنة  ثيقية الد 
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نقراااااة,   دا اااااة 99 20بلاااااس مت سااااال الدا اااااة الكلياااااة علااااا  مقياااااام ليشااااال م نتةةةةةابح البحةةةةة :

ال جااااااا ة أثنااااااااء عبااااااا  اختبااثباااااااات الجهاااااااة الداخلياااااااة للركباااااااة باآل اااااااعة الساااااااينية أ ااااااابح  

 .مال البر   %59مال البر      ريب مال الربيعي في  %59طبيعية في 

ي األنساااااي   الربااااااط بنااااااء الربااااااط الاااااداخلتااااا  اسااااات دام طريقاااااة  ديااااادة إلعاااااادة  االسةةةةةتنتا :

,   اااااد أن نتاااااا ج هاااااذه الرريقاااااة مر اااااية فاااااي حااااااالت عااااادم الثباااااات للجهاااااة البا ااااا  ال ل اااااي

,     مقب لاااااة مثااااا  إلتهاااااا  سااااارحي للجااااار  الداخلياااااة للركباااااة ماااااف   ااااا د مضااااااع ات  ليلاااااة

للحصااااا   مشااااااك  بسااااايرة فاااااي ماااااد  حركاااااة الركباااااة,     ليااااا  ماااااال البر ااااا  يعاااااان ن ماااااال

أفضااااا  ي  ااااا  بعبااااا  دااساااااة مقااناااااة لحااااااالت عااااادم ثباااااات الجهاااااة الداخلياااااة علااااا  نتاااااا ج 

 .للركبة  ل ترة متابعة أط  

, عاااااادم ثبااااااات الجهااااااة الرباااااااط الجااااااانبي األنسااااااي, الرباااااااط البا اااااا  ال ل ااااااي الكلمةةةةةةات الدالةةةةةةة:

 الداخلية 


